Beta3 integrin deficiency promotes cardiac hypertrophy and inflammation.
Cardiac hypertrophy commonly develops in response to pressure overload and is associated with increased mortality. Mechanical stress in the heart can result in the activation of transmembrane integrin alphabeta heterodimers that are expressed in cardiomyocytes. Once activated, integrins stimulate focal adhesion kinase, Grb2, c-src, and other signaling molecules to promote cardiomyocyte growth and gene expression. Mechanical stress can also promote cardiac inflammation that may be mediated, in part, by the activation of integrins expressed in blood-borne cells. To address the role of one integrin, beta(3), in the pathogenesis of cardiac hypertrophy, beta(3)(-/-) mice were examined. beta(3)(-/-) Mice developed moderate spontaneous cardiac hypertrophy associated with systolic and diastolic dysfunction, and these abnormalities were exacerbated by transverse aortic constriction. In addition, beta(3)(-/-) mice developed mild cardiac inflammation with infiltrating macrophages at baseline that was markedly worsened by pressure overload. Bone marrow transplantation experiments showed that blood-borne cells were at least partially responsible for the cardiac hypertrophy and inflammation observed in beta(3)(-/-) mice. These results suggest that alpha(v)beta(3) expression in bone marrow has a generalized suppressive effect on cardiac inflammation.